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A packetized I/O link such as the HyperTransport protocol is adapted to transport 
memory coherency transactions over the link to support cache coherency in 
distributed shared memory systems. The I/O link protocol is adapted to include 
additional virtual channels that can carry command packets for coherency 
transactions over the link in a format that is acceptable to the I/O protocol. The 
coherency transactions support cache coherency between processing nodes 
interconnected by the link. Each processing node may include processing resources 
that themselves share memory, such as symmetrical multiprocessor configuration. In 
this case, coherency will have to be maintained both at the intranode level as well 
as the internode level. A remote line directory is maintained by each processing 
node so that it can track the state and location of all of the lines from its local 
memory that have been provided to other remote nodes . A node controller initiates 
transactions over the link in response to local transactions initiated within 
itself, and initiates transactions over the link based on local transactions 
initiated within itself. Flow control is provided for each of the coherency virtual 
channels either by software through credits or through a buffer free command packet 
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Each nocie includes a node controller for decoding the control information and the 
address information for the access request issued by a processor or an I/O device, 
generating, based on the result of decoding, the cache coherence control 
information indicating whether the cache coherence control is required or not, the 

node information and the unit information for the transfer destination, and adding 
these information to the access request. An intra-node connection circuit for 
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connecting the units in the node controller holds the cache coherence control 
information, the node information and the unit information added to the access 
request. When the cache coherence control information indicates that the cache 
coherence control is not required and the node information indicates the local 
node, then the intra-node connection circuit transfers the access request not to 
the inter-node connection circuit interconnecting the nodes but directly to the 
unit designated by the unit information. 
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ABSTRACT : 

Each node includes a node controller for decoding the control information and the 
address information for the access request issued by a processor or an I/O device, 
generating, based on the result of decoding, the cache coherence control 
information indicating whether the cache coherence control is required or not, the 
node information and the unit information for the transfer destination, and adding 
these information to the access request. An intra-node connection circuit for 
connecting the units in the node controller holds the cache coherence control 
information, the node information and the unit information added to the access 
request . When the cache coherence control information indicates that the cache 
coherence control is not required and the node information indicates the local 
node, then the intra-node connection circuit transfers the access request not to 
the inter-node connection circuit interconnecting the nodes but directly to the 
unit designated by the unit information. 
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ATTY-AGENT-FIRM: Mattingly, Stanger & Malur, P.C. 
ABSTRACT : 

A shared memory multiprocessor (SMP) has efficient access to a main memory included 
in a particular node and a management of partitions that include the nodes. In 
correspondence with each page of main memory included in a node, a bit stored in a 
register indicates if the page has been accessed from any other node. In a case 
where the bit is "0", a cache coherent command to be sent to the other nodes is not 
transmitted. The bit is reset by software at the time of initialization and memory 
allocation, and it is set by hardware when the page of the main memory is accessed 
from any other node. In a case where the interior of an SMP is divided into 
partitions, the main memory of each node is divided into local and shared areas, 
for which respectively separate addresses can be designated. In each node, the 
configuration information items of the shared area and the local area are stored in 
registers. The command of access to the shared area is multicast to all of the 
nodes, whereas the command is multicast only to the nodes within the corresponding 
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